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Figure A-162. NBG-10 Piggyback Diffusivity @ 100°C. 

 
Figure A-163. NBG-10 Piggyback Diffusivity @ 300°C. 
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Figure A-164. NBG-10 Piggyback Diffusivity @ 500°C. 

 
Figure A-165. NBG-17 Piggyback Diffusivity. 
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Figure A-166. NBG-17 Piggyback Diffusivity @ 100°C. 

 
Figure A-167. NBG-17 Piggyback Diffusivity @ 300°C. 



 

117 

 
Figure A-168. NBG-17 Piggyback Diffusivity @ 500°C. 

 
Figure A-169. NBG-18 Piggyback Diffusivity. 
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Figure A-170. NBG-18 Piggyback Diffusivity @ 100°C. 

 
Figure A-171. NBG-18 Piggyback Diffusivity @ 300°C. 
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Figure A-172. NBG-18 Piggyback Diffusivity @ 500°C. 

 
Figure A-173. NBG-25 Piggyback Diffusivity. 
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Figure A-174. NBG-25 Piggyback Diffusivity @ 100°C. 

 
Figure A-175. NBG-25 Piggyback Diffusivity @ 300°C. 
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Figure A-176. NBG-25 Piggyback Diffusivity @ 500°C. 

 
Figure A-177. PCEA Piggyback Diffusivity. 
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Figure A-178. PCEA Piggyback Diffusivity @ 100°C. 

 
Figure A-179. PCEA Piggyback Diffusivity @ 300°C. 
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Figure A-180. PCEA Piggyback Diffusivity @ 500°C. 

 
Figure A-181. PCIB Piggyback Diffusivity. 
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Figure A-182. PCIB Piggyback Diffusivity @ 100°C. 

 
Figure A-183. PCIB Piggyback Diffusivity @ 300°C. 
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Figure A-184. PCIB Piggyback Diffusivity @ 500°C. 

 
Figure A-185. PGX Piggyback Diffusivity. 
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Figure A-186. PGX Piggyback Diffusivity @ 100°C. 

 
Figure A-187. PGX Piggyback Diffusivity @ 300°C. 



 

127 

 
Figure A-188. PGX Piggyback Diffusivity @ 500°C. 

 
Figure A-189. PPEA Piggyback Diffusivity. 
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Figure A-190. PPEA Piggyback Diffusivity @ 100°C. 

 
Figure A-191. PPEA Piggyback Diffusivity @ 300°C. 
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Figure A-192. PPEA Piggyback Diffusivity @ 500°C. 
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Appendix B 
 

Summary of Statistical Parameters 
Table B-1. Creep specimen Length (mm) Summary Statistics. 

Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 24.96 0.21 0.85 25.06 25.25 24.59 
IG-110 25.02 0.19 0.76 25.12 25.25 24.61 
IG-430 25.07 0.17 0.70 25.15 25.26 24.74 
NBG-17 25.02 0.18 0.72 25.11 25.22 24.67 
NBG-18 25.05 0.16 0.63 25.11 25.24 24.72 
PCEA 24.97 0.22 0.89 25.07 25.24 24.48 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 24.67   24.67 24.67 24.67 
IG-430       
NBG-17 25.01 0.21 0.82 25.05 25.21 24.73 
NBG-18 25.05 0.16 0.64 25.11 25.23 24.74 
PCEA 25.01 0.24 0.95 25.11 25.24 24.51 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 24.96 0.21 0.85 25.06 25.25 24.59 
IG-110 25.03 0.18 0.74 25.13 25.25 24.61 
IG-430 25.07 0.17 0.70 25.15 25.26 24.74 

NBG-17 25.02 0.18 0.71 25.11 25.22 24.67 
NBG-18 25.05 0.16 0.64 25.12 25.24 24.72 
PCEA 24.96 0.22 0.87 25.06 25.24 24.48 
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Table B-2. Creep specimen Diameter (mm) Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 12.67 0.04 0.28 12.68 12.73 12.62 
IG-110 12.66 0.04 0.29 12.67 12.71 12.61 
IG-430 12.66 0.04 0.28 12.66 12.71 12.60 
NBG-17 12.66 0.03 0.25 12.67 12.71 12.61 
NBG-18 12.66 0.03 0.26 12.67 12.72 12.61 
PCEA 12.66 0.04 0.31 12.67 12.73 12.59 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 12.70   12.70 12.70 12.70 
IG-430       
NBG-17 12.65 0.04 0.29 12.65 12.71 12.61 
NBG-18 12.67 0.03 0.26 12.66 12.71 12.62 
PCEA 12.67 0.04 0.32 12.67 12.73 12.60 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 12.67 0.04 0.28 12.68 12.73 12.62 
IG-110 12.66 0.04 0.29 12.67 12.71 12.61 
IG-430 12.66 0.04 0.28 12.66 12.71 12.60 
NBG-17 12.66 0.03 0.24 12.67 12.71 12.61 
NBG-18 12.66 0.03 0.26 12.67 12.72 12.61 
PCEA 12.66 0.04 0.31 12.66 12.72 12.59 
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Table B-3. Creep specimen Mass (g) Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 5.52 0.03 0.49 5.51 5.56 5.47 
IG-110 5.65 0.02 0.37 5.66 5.68 5.61 
IG-430 5.75 0.02 0.34 5.75 5.79 5.70 
NBG-17 5.89 0.05 0.88 5.92 5.93 5.79 
NBG-18 5.94 0.01 0.15 5.94 5.96 5.92 
PCEA 5.66 0.03 0.46 5.65 5.69 5.61 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 5.67   5.67 5.67 5.67 
IG-430       
NBG-17 5.92 0.00 0.04 5.92 5.92 5.91 
NBG-18 5.93 0.01 0.15 5.93 5.95 5.92 
PCEA 5.69 0.03 0.53 5.67 5.72 5.65 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 5.52 0.03 0.49 5.51 5.56 5.47 
IG-110 5.65 0.02 0.37 5.66 5.68 5.61 
IG-430 5.75 0.02 0.34 5.75 5.79 5.70 
NBG-17 5.88 0.06 0.96 5.91 5.93 5.79 
NBG-18 5.95 0.01 0.10 5.95 5.96 5.94 
PCEA 5.65 0.02 0.28 5.65 5.68 5.62 
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Table B-4. Creep specimen Density (g/cm3) Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 1.7801 0.0152 0.85 1.7807 1.8082 1.7527 
IG-110 1.8226 0.0130 0.71 1.8216 1.8472 1.7921 
IG-430 1.8543 0.0106 0.57 1.8555 1.8734 1.8282 
NBG-17 1.9006 0.0130 0.68 1.9038 1.9195 1.8734 
NBG-18 1.9141 0.0091 0.47 1.9154 1.9311 1.8987 
PCEA 1.8276 0.0131 0.72 1.8281 1.8605 1.8039 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 1.8414   1.8414 1.8414 1.8414 
IG-430       
NBG-17 1.9136 0.0050 0.26 1.9140 1.9195 1.9061 
NBG-18 1.9102 0.0097 0.51 1.9094 1.9255 1.8987 
PCEA 1.8313 0.0154 0.84 1.8280 1.8605 1.8077 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 1.7801 0.0152 0.85 1.7807 1.8082 1.7527 
IG-110 1.8221 0.0128 0.70 1.8215 1.8472 1.7938 
IG-430 1.8543 0.0106 0.57 1.8555 1.8734 1.8282 
NBG-17 1.8962 0.0118 0.62 1.8986 1.9136 1.8734 
NBG-18 1.9154 0.0086 0.45 1.9164 1.9311 1.8999 
PCEA 1.8263 0.0123 0.67 1.8281 1.8492 1.8039 
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Table B-5. Creep specimen Coefficient of Thermal Expansion (1/K) at 100°C Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.26E-06 5.61E-07 13.18 4.08E-06 5.13E-06 3.55E-06 
IG-110 5.17E-06 5.91E-07 11.42 5.03E-06 6.15E-06 4.17E-06 
IG-430 5.78E-06 6.91E-07 11.96 5.62E-06 6.90E-06 4.50E-06 
NBG-17 5.52E-06 4.62E-07 8.37 5.46E-06 6.22E-06 4.99E-06 
NBG-18 5.70E-06 4.32E-07 7.58 5.64E-06 6.37E-06 4.87E-06 
PCEA 4.85E-06 5.25E-07 10.82 4.68E-06 6.05E-06 4.12E-06 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 6.09E-06 NaN NaN 6.09E-06 6.09E-06 6.09E-06 
IG-430       
NBG-17 5.67E-06 5.28E-07 9.31 5.74E-06 6.18E-06 5.04E-06 
NBG-18 5.56E-06 4.42E-07 7.96 5.48E-06 6.33E-06 4.87E-06 
PCEA 4.95E-06 5.77E-07 11.64 4.75E-06 6.05E-06 4.25E-06 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.26E-06 5.61E-07 13.18 4.08E-06 5.13E-06 3.55E-06 
IG-110 5.15E-06 5.77E-07 11.22 4.93E-06 6.15E-06 4.17E-06 
IG-430 5.78E-06 6.91E-07 11.96 5.62E-06 6.90E-06 4.50E-06 
NBG-17 5.47E-06 4.44E-07 8.10 5.37E-06 6.22E-06 4.99E-06 
NBG-18 5.75E-06 4.24E-07 7.37 5.75E-06 6.37E-06 5.08E-06 
PCEA 4.82E-06 5.11E-07 10.61 4.66E-06 5.65E-06 4.12E-06 
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Table B-6. Creep specimen Coefficient of Thermal Expansion (1/K) at 300 °C Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.37E-06 5.74E-07 13.13 4.09E-06 5.31E-06 3.68E-06 
IG-110 5.32E-06 5.83E-07 10.97 5.17E-06 6.29E-06 4.42E-06 
IG-430 5.92E-06 6.74E-07 11.38 5.66E-06 6.99E-06 4.81E-06 
NBG-17 5.65E-06 4.64E-07 8.21 5.64E-06 6.35E-06 5.10E-06 
NBG-18 5.83E-06 4.33E-07 7.43 5.81E-06 6.50E-06 5.00E-06 
PCEA 4.99E-06 5.43E-07 10.88 4.80E-06 6.22E-06 4.26E-06 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 6.14E-06 NaN NaN 6.14E-06 6.14E-06 6.14E-06 
IG-430       
NBG-17 5.79E-06 5.31E-07 9.16 5.86E-06 6.33E-06 5.19E-06 
NBG-18 5.67E-06 4.52E-07 7.98 5.61E-06 6.46E-06 5.00E-06 
PCEA 5.11E-06 5.84E-07 11.42 4.91E-06 6.22E-06 4.39E-06 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.37E-06 5.74E-07 13.13 4.09E-06 5.31E-06 3.68E-06 
IG-110 5.29E-06 5.74E-07 10.85 5.03E-06 6.29E-06 4.42E-06 
IG-430 5.92E-06 6.74E-07 11.38 5.66E-06 6.99E-06 4.81E-06 
NBG-17 5.60E-06 4.46E-07 7.95 5.54E-06 6.35E-06 5.10E-06 
NBG-18 5.88E-06 4.20E-07 7.14 5.94E-06 6.50E-06 5.20E-06 
PCEA 4.95E-06 5.31E-07 10.73 4.79E-06 5.82E-06 4.26E-06 
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Table B-7. Creep specimen Coefficient of Thermal Expansion (1/K) at 500 °C Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.72E-06 5.61E-07 11.87 4.45E-06 5.57E-06 4.04E-06 
IG-110 5.72E-06 5.65E-07 9.88 5.58E-06 6.70E-06 4.95E-06 
IG-430 6.37E-06 6.47E-07 10.15 6.10E-06 7.39E-06 5.38E-06 
NBG-17 5.99E-06 4.66E-07 7.78 5.99E-06 6.71E-06 5.41E-06 
NBG-18 6.16E-06 4.35E-07 7.06 6.17E-06 6.82E-06 5.31E-06 
PCEA 5.33E-06 5.43E-07 10.19 5.08E-06 6.61E-06 4.68E-06 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 6.41E-06 NaN NaN 6.41E-06 6.41E-06 6.41E-06 
IG-430       
NBG-17 6.14E-06 5.25E-07 8.55 6.22E-06 6.67E-06 5.55E-06 
NBG-18 5.67E-06 4.52E-07 7.98 5.61E-06 6.46E-06 5.00E-06 
PCEA 5.47E-06 5.90E-07 10.80 5.25E-06 6.61E-06 4.77E-06 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 4.72E-06 5.61E-07 11.87 4.45E-06 5.57E-06 4.04E-06 
IG-110 5.70E-06 5.60E-07 9.83 5.39E-06 6.70E-06 4.95E-06 
IG-430 6.37E-06 6.47E-07 10.15 6.10E-06 7.39E-06 5.38E-06 
NBG-17 5.94E-06 4.50E-07 7.57 5.87E-06 6.71E-06 5.41E-06 
NBG-18 6.21E-06 4.19E-07 6.75 6.25E-06 6.82E-06 5.51E-06 
PCEA 5.29E-06 5.28E-07 9.98 5.08E-06 6.20E-06 4.68E-06 
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Table B-8. Creep specimen Modulus (GPa) by Sonic Resonance Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 17.85 0.81 4.52 17.91 18.91 16.12 
IG-110 18.14 0.86 4.76 18.07 19.94 16.43 
IG-430 18.01 0.79 4.40 17.96 19.75 16.51 
NBG-17 19.52 1.19 6.10 19.54 21.30 17.63 
NBG-18 19.63 0.99 5.05 19.68 21.15 17.31 
PCEA 17.03 1.33 7.78 17.06 19.33 13.69 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 18.75   18.75 18.75 18.75 
IG-430       
NBG-17 19.53 0.70 3.59 19.53 20.44 18.50 
NBG-18 19.63 1.05 5.36 19.70 21.15 17.22 
PCEA 16.47 1.78 10.78 16.20 19.13 13.69 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 17.85 0.81 4.52 17.91 18.91 16.12 
IG-110 18.12 0.87 4.80 18.05 19.94 16.43 
IG-430 18.01 0.79 4.40 17.96 19.75 16.51 
NBG-17 19.51 1.33 6.82 19.54 21.30 17.63 
NBG-18 19.62 0.98 5.02 19.67 21.03 17.40 
PCEA 17.22 1.11 6.42 17.24 19.33 14.95 
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Table B-9. Creep specimen Resistivity (mW-m) Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 23.11 0.96 4.16 23.11 24.76 21.52 
IG-110 25.12 1.21 4.80 24.95 27.77 22.93 
IG-430 25.57 1.18 4.61 25.49 28.51 23.51 
NBG-17 23.89 0.65 2.73 23.88 25.05 22.79 
NBG-18 23.34 0.87 3.74 23.18 25.00 21.79 
PCEA 22.23 1.07 4.81 21.90 25.40 20.68 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 23.29   23.29 23.29 23.29 
IG-430       
NBG-17 23.92 0.62 2.59 23.89 24.02 23.74 
NBG-18 22.68 0.85 3.76 22.25 24.22 21.79 
PCEA 22.82 1.25 5.48 22.87 25.39 20.68 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 23.11 0.96 4.16 23.11 24.76 21.52 
IG-110 25.18 1.18 4.70 25.10 27.77 22.93 
IG-430 25.57 1.18 4.61 25.49 28.51 23.51 
NBG-17 23.89 0.68 2.85 23.84 25.05 22.66 
NBG-18 23.55 0.78 3.29 23.42 25.00 22.44 
PCEA 22.03 0.94 4.27 21.82 23.81 20.80 
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Table B-10. Creep specimen Young’s Modulus (GPa) by Sonic Velocity. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 21.43 1.12 5.23 21.23 23.62 19.72 
IG-110 20.72 1.12 5.40 20.44 22.99 18.91 
IG-430 20.61 0.92 4.49 20.43 22.85 19.39 
NBG-17 23.89 1.84 7.70 24.40 26.14 20.39 
NBG-18 24.63 1.27 5.15 24.92 26.93 21.23 
PCEA 20.04 1.63 8.15 20.36 22.49 15.70 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 21.09   21.09 21.09 21.09 
IG-430       
NBG-17 23.51 1.26 5.35 23.35 25.24 21.61 
NBG-18 25.23 1.05 4.18 25.33 26.93 23.42 
PCEA 19.15 1.93 10.08 19.11 22.10 15.70 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 21.43 1.12 5.23 21.23 23.62 19.72 
IG-110 20.71 1.13 5.48 20.40 22.99 18.91 
IG-430 20.61 0.92 4.49 20.43 22.85 19.39 
NBG-17 24.02 2.01 8.38 24.69 26.14 20.39 
NBG-18 24.43 1.28 5.25 24.78 26.66 21.23 
PCEA 20.33 1.43 7.04 20.82 22.49 17.36 
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Table B-11. Creep specimen Shear Modulus (GPa) by Sonic Velocity. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 7.83 0.54 6.85 7.91 8.42 7.05 
IG-110 7.91 0.42 5.26 7.88 8.74 6.83 
IG-430 8.00 0.30 3.70 8.01 8.51 7.40 
NBG-17 8.37 0.38 4.56 8.44 8.88 7.61 
NBG-18 8.56 0.34 4.02 8.55 9.30 7.86 
PCEA 7.54 0.43 5.69 7.55 8.33 6.47 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
H-451       
IG-110 6.77   6.77 6.77 6.77 
IG-430       
NBG-17 8.37 0.16 1.86 8.41 8.56 8.12 
NBG-18 8.66 0.27 3.17 8.55 9.25 8.33 
PCEA 7.58 0.35 4.61 7.60 8.07 7.15 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

H-451 7.83 0.54 6.85 7.91 8.42 7.05 
IG-110 7.94 0.37 4.69 7.91 8.74 7.36 
IG-430 8.00 0.30 3.70 8.01 8.51 7.40 
NBG-17 8.37 0.44 5.20 8.45 8.88 7.61 
NBG-18 8.53 0.36 4.25 8.55 9.08 7.84 
PCEA 7.53 0.46 6.06 7.55 8.33 6.53 
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Table B-12a. Piggyback specimen Length (mm) Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 6.282 0.034 0.54 6.295 6.313 6.256 
A3 Matrix 6.291 0.047 0.75 6.272 6.375 6.248 
BAN 6.297 0.013 0.20 6.300 6.316 6.277 
H-451 6.293 0.017 0.27 6.292 6.319 6.271 
HLM 6.275 0.020 0.32 6.278 6.302 6.244 
IG-110 6.301 0.016 0.26 6.302 6.324 6.257 
IG-430 6.301 0.010 0.15 6.300 6.321 6.288 
NBG-10 6.292 0.017 0.26 6.292 6.318 6.268 
NBG-17 6.264 0.035 0.55 6.268 6.303 6.205 
NBG-18 6.284 0.008 0.12 6.283 6.297 6.272 
NBG-25 6.293 0.010 0.16 6.297 6.305 6.275 
PCEA 6.295 0.016 0.25 6.298 6.317 6.272 
PCIB 6.302 0.009 0.15 6.303 6.316 6.289 
PGX 6.285 0.017 0.26 6.284 6.312 6.260 
PPEA 6.292 0.019 0.30 6.301 6.322 6.259 

 
Table B-12b. Piggyback specimen Length (mm) Summary Statistics. 

Against Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114       
A3 Matrix       
BAN       
H-451 6.308 0.019 0.31 6.308 6.322 6.294 
HLM       
IG-110       
IG-430       
NBG-10       
NBG-17 6.275 0.015 0.24 6.283 6.289 6.252 
NBG-18 6.288 0.008 0.13 6.289 6.294 6.274 
NBG-25       
PCEA 6.284 0.009 0.15 6.283 6.298 6.274 
PCIB       
PGX       
PPEA       
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Table B-12c. Piggyback specimen Length (mm) Summary Statistics. 
With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 6.282 0.034 0.54 6.295 6.313 6.256 
A3 Matrix 6.291 0.047 0.75 6.272 6.375 6.248 
BAN 6.297 0.013 0.20 6.300 6.316 6.277 
H-451 6.285 0.011 0.18 6.286 6.297 6.271 
HLM 6.275 0.020 0.32 6.278 6.302 6.244 
IG-110 6.301 0.016 0.26 6.302 6.324 6.257 
IG-430 6.301 0.010 0.15 6.300 6.321 6.288 
NBG-10 6.292 0.017 0.26 6.292 6.318 6.268 
NBG-17 6.258 0.041 0.65 6.265 6.303 6.199 
NBG-18 6.282 0.007 0.11 6.282 6.291 6.272 
NBG-25 6.293 0.010 0.16 6.297 6.305 6.275 
PCEA 6.300 0.016 0.25 6.307 6.317 6.272 
PCIB 6.302 0.009 0.15 6.303 6.316 6.289 
PGX 6.285 0.017 0.26 6.284 6.312 6.260 
PPEA 6.292 0.019 0.30 6.301 6.322 6.259 

 
Table B-13a. Piggyback specimen Diameter (mm) Summary Statistics. 

Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
2114 12.679 0.026 0.21 12.674 12.734 12.638 
A3 Matrix 12.514 0.092 0.73 12.491 12.633 12.388 
BAN 12.673 0.019 0.15 12.673 12.707 12.649 
H-451 12.667 0.019 0.15 12.666 12.689 12.646 
HLM 12.637 0.037 0.29 12.640 12.701 12.587 
IG-110 12.654 0.036 0.28 12.658 12.720 12.606 
IG-430 12.657 0.028 0.22 12.647 12.708 12.623 
NBG-10 12.657 0.032 0.25 12.656 12.697 12.612 
NBG-17 12.656 0.030 0.23 12.645 12.710 12.621 
NBG-18 12.653 0.024 0.19 12.653 12.688 12.626 
NBG-25 12.650 0.027 0.22 12.653 12.687 12.609 
PCEA 12.654 0.037 0.30 12.655 12.701 12.599 
PCIB 12.684 0.014 0.11 12.687 12.708 12.659 
PGX 12.640 0.039 0.31 12.658 12.688 12.578 
PPEA 12.667 0.029 0.23 12.681 12.711 12.621 
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Table B-16c. Piggyback specimen Diffusivity (mm2/sec) at 100 °C Summary Statistics. 
With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 18.39 1.02 5.56 18.20 19.86 16.40 
A3 Matrix 4.10 1.24 30.37 3.38 6.29 2.70 
BAN 23.04 1.41 6.14 23.29 25.13 21.10 
H-451 22.78 0.76 3.33 22.73 23.59 22.04 
HLM 23.86 1.74 7.31 23.76 26.26 21.43 
IG-110 18.70 1.13 6.06 18.51 20.40 16.78 
IG-430 19.37 1.12 5.78 19.13 21.49 17.81 
NBG-10 20.18 1.00 4.98 20.29 21.61 18.90 
NBG-17 19.40 1.14 5.86 18.85 21.52 18.42 
NBG-18 19.44 0.66 3.39 19.14 20.71 18.86 
NBG-25 19.05 0.84 4.42 19.28 20.41 17.54 
PCEA 23.99 0.95 3.96 24.22 25.31 22.88 
PCIB 19.48 0.98 5.06 19.87 20.67 17.90 
PGX 17.55 1.07 6.12 17.79 19.31 16.00 
PPEA 21.54 0.97 4.50 21.90 23.35 19.85 

 
Table B-17a. Piggyback specimen Diffusivity (mm2/sec) at 300 °C Summary Statistics. 

Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 13.84 0.61 4.41 13.92 14.71 12.49 
A3 Matrix 2.74 0.93 33.93 2.23 4.43 1.72 
BAN 16.97 0.79 4.65 17.00 18.11 15.91 
H-451 16.51 0.74 4.46 16.58 17.31 15.27 
HLM 17.46 1.04 5.93 17.59 18.92 15.99 
IG-110 13.92 0.69 4.98 13.79 15.02 12.69 
IG-430 14.35 0.65 4.52 14.30 15.63 13.47 
NBG-10 15.01 0.54 3.58 15.03 15.75 14.25 
NBG-17 14.35 0.61 4.27 14.11 14.84 13.58 
NBG-18 15.06 0.67 4.47 14.95 16.06 14.27 
NBG-25 14.27 0.46 3.24 14.36 15.04 13.39 
PCEA 16.88 1.19 7.05 17.64 18.30 15.16 
PCIB 14.48 0.55 3.81 14.62 15.28 13.56 
PGX 12.90 0.60 4.65 13.00 13.88 12.03 
PPEA 15.99 0.52 3.28 16.11 16.98 15.06 

 



 

150 

Table B-17b. Piggyback specimen Diffusivity (mm2/sec) at 300 °C Summary Statistics. 
Against Grain 

Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 
2114       
A3 Matrix       
BAN       
H-451 15.72 0.63 4.01 15.72 16.16 15.27 
HLM       
IG-110       
IG-430       
NBG-10       
NBG-17 14.01 0.28 1.98 14.11 14.21 13.53 
NBG-18 15.78 0.29 1.84 15.86 16.06 15.35 
NBG-25       
PCEA 15.36 0.22 1.44 15.28 15.62 15.16 
PCIB       
PGX       
PPEA       

 
Table B-17c. Piggyback specimen Diffusivity (mm2/sec) at 300 °C Summary Statistics. 

With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 13.84 0.61 4.41 13.92 14.71 12.49 
A3 Matrix 2.74 0.93 33.93 2.23 4.43 1.72 
BAN 16.97 0.79 4.65 17.00 18.11 15.91 
H-451 16.91 0.38 2.24 16.88 17.31 16.57 
HLM 17.46 1.04 5.93 17.59 18.92 15.99 
IG-110 13.92 0.69 4.98 13.79 15.02 12.69 
IG-430 14.35 0.65 4.52 14.30 15.63 13.47 
NBG-10 15.01 0.54 3.58 15.03 15.75 14.25 
NBG-17 14.51 0.67 4.64 14.16 15.75 13.90 
NBG-18 14.61 0.36 2.45 14.48 15.30 14.27 
NBG-25 14.27 0.46 3.24 14.36 15.04 13.39 
PCEA 17.64 0.51 2.87 17.78 18.23 17.28 
PCIB 14.48 0.55 3.81 14.62 15.28 13.56 
PGX 12.90 0.60 4.65 13.00 13.88 12.03 
PPEA 15.99 0.52 3.28 16.11 16.98 15.06 
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Table B-18a. Piggyback specimen Diffusivity (mm2/sec) at 500 °C Summary Statistics. 
Combined 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 11.43 0.45 3.91 11.54 12.05 10.42 
A3 Matrix 2.15 0.76 35.08 1.76 3.61 1.33 
BAN 13.83 0.53 3.86 13.81 14.66 13.11 
H-451 13.47 0.67 4.97 13.67 14.08 12.42 
HLM 14.19 0.74 5.23 14.28 15.36 13.14 
IG-110 11.42 0.51 4.46 11.40 12.22 10.50 
IG-430 11.74 0.46 3.92 11.75 12.74 11.12 
NBG-10 12.32 0.35 2.82 12.26 12.83 11.85 
NBG-17 11.79 0.47 3.99 11.65 12.13 11.18 
NBG-18 12.37 0.49 4.00 12.25 13.09 11.65 
NBG-25 11.73 0.32 2.72 11.80 12.24 11.12 
PCEA 13.73 0.91 6.62 13.81 14.94 12.37 
PCIB 11.87 0.38 3.23 11.94 12.42 11.16 
PGX 10.51 0.40 3.85 10.57 11.17 9.91 
PPEA 13.08 0.36 2.73 13.14 13.80 12.45 

 
Table B-18b. Piggyback specimen Diffusivity (mm2/sec) at 500 °C Summary Statistics. 

Against Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114       
A3 Matrix       
BAN       
H-451 12.66 0.34 2.68 12.66 12.90 12.42 
HLM       
IG-110       
IG-430       
NBG-10       
NBG-17 11.51 0.26 2.26 11.60 11.73 11.10 
NBG-18 12.90 0.22 1.72 12.94 13.09 12.56 
NBG-25       
PCEA 12.65 0.21 1.66 12.64 12.89 12.37 
PCIB       
PGX       
PPEA       
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Table B-18c. Piggyback specimen Diffusivity (mm2/sec) at 500 °C Summary Statistics. 
With Grain 
Specimens Mean Std Dev CoV (%) Median Upper Limit Lower Limit 

2114 11.43 0.45 3.91 11.54 12.05 10.42 
A3 Matrix 2.15 0.76 35.08 1.76 3.61 1.33 
BAN 13.83 0.53 3.86 13.81 14.66 13.11 
H-451 13.87 0.24 1.71 13.89 14.08 13.61 
HLM 14.19 0.74 5.23 14.28 15.36 13.14 
IG-110 11.42 0.51 4.46 11.40 12.22 10.50 
IG-430 11.74 0.46 3.92 11.75 12.74 11.12 
NBG-10 12.32 0.35 2.82 12.26 12.83 11.85 
NBG-17 11.93 0.50 4.20 11.68 12.81 11.48 
NBG-18 12.05 0.27 2.27 12.00 12.50 11.65 
NBG-25 11.73 0.32 2.72 11.80 12.24 11.12 
PCEA 14.26 0.56 3.90 14.48 14.94 13.08 
PCIB 11.87 0.38 3.23 11.94 12.42 11.16 
PGX 10.51 0.40 3.85 10.57 11.17 9.91 
PPEA 13.08 0.36 2.73 13.14 13.80 12.45 

 


